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:57)Abstract: 

PROBLEM TO BE SOLVED: To provide an apparatus and a method for film deposition capable of 
forming a functional film of high quality while reducing the manufacturing cost. 
SOLUTION: This apparatus for film deposition is provided with a plurality of film deposition 
Tieans (a pulse generator 11, an arc power source 12, a cathode gun 3) comprising a pulse arc 
/apor deposition source utilizing the cathodic vacuum arc system. The cathode guns (3a, 3b and 
3c) have cathode materials different from each other, and the film deposition is implemented at 
the film deposition speed different from each other. The film deposition speed at each cathode 
sun can be controlled at high accuracy to form the functional film of high quality. 
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NOTICES * 



PO and INPIT are not responsible for any 
amages caused by the use of this translation. 

This document has been translated by computer. So the translation may not reflect the original precisely. 

shows the word which can not be translated. 
Jn the drawings, any words are not translated. 



;laims 



3laim(s)] 

DIaim 1]A film deposition system comprising: 
. processing chamber. 

.n attachment component which is allocated in this processing chamber and holds a processed object. 

wo or more membrane formation means to generate arc discharge for every predetermined time Interval in which variable is possible, and to form in 
ie surface of said processed object a thin film which consists of a predetermined membrane formation material using energy of this arc discharge. 

DIaim 2]The film deposition system comprising according to claim 1: 

. pulse generating means which said membrane formation means makes generate a pulse signal for every predetermined time Interval. 

. power supply means which supplies a power supply according to a pulse signal generated by this pulse generating means. 

lembrane formation sauce which generates arc discharge using a power supply supplied by this power supply means, and performs membrane 

>rmation processing using energy of this arc discharge. 

DIaim 3]The film deposition system according to claim 2 provided with a mutually different control means in each pulse generating means of said two 
r more membrane formation means which outputs an indication signal to each pulse generating means so that a pulse signal may be generated for 
very time interval. 

DIaim 4]The film deposition system according to claim 1 provided with a rotation support member which supports said attachment component 

ivotable. 

Dlaim 5]Two or more membrane formation means which can form a thin film which consists of a predetermined membrane formation material using 
nergy of arc discharge generated according to a pulse signal generated for every predetermined time interval in which variable is possible are used, A 
lethod for film deposition forming a thin film as a time Interval which a pulse signal generates in each membrane formation means is differed mutually. 

DIaim 6]The method for film deposition according to claim 5 using two or more materials which have a mutually different refractive Index as said 
redetermined membrane formation material. 



Translation done.] 
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JETAILED DESCRIPTION 



Detailed Description of the Invention] 
X)01] 

~teld of the Invention]This invention relates to the film deposition system or method for film deposition for forming functional films, such as for 

xample, an inclination film, in the surfaces, such as a substrate. 

3002] 

Description of the Prior Art]Probabfy various techniques, such as a vacuum deposition method, sputtering process, a chemical^vapor-deposition 
DVD.Chemica! Vapor Deposition) method, or the ion plating method, are used in the field as the membrane formation technique of the thin film in an 
idustrial use way today, for example. 

3003]By the way, the examination for forming the film mixture which consists of two or more different membrane formation materials using the plural 
eposition systems constituted so that two or more membrane formation techniques which were described above might be performed simultaneously 
lese days is made. This film mixture is expected as what has a new function which cannot be exhibited in the simple gland which consists of 
lembrane formation material of 1, and the characteristic. It is assumed by performing membrane formation processing that it becomes possible to 
>rm the film mixture (only henceforth an "inclination film") to which film composition was changed arbitrarily, controlling the membrane formation 
peed of each membrane formation material using two kinds of membrane formation materials which are mutually different concrete, for example to 
iffer mutually. When two kinds of membrane formation materials which have a refractive index which is mutually different, for example are used as 
wo kinds of membrane formation materials which are mutually different especially, the inclination film which has the characteristic physical 
haracteristic that a refractive index changes almost continuously or periodically should be formed. Generally that from which a refi^ctive index 
hanges periodically among the inclination films which have such a physical characteristic is called the "RUGETO filter." 

D004]As an industrial use way of a RUGETO filter, the use to the polarizing filter for optical discs (narrow band filter), the filter for color separation, 
r an acid-resisting filter is assumed as an optical application, for example. As for this RUGETO filter, that high usefulness is recognized for the 
allowing reasons in recent years. That is, generally in the cascade screen which made the thin film which consists of two kinds of membrane 
jrmation materials which have a refi^ctive index which is mutually different for example laminate by turns, respectively, comparatively many 
xcessive high order reflexogenic-zone peaks other than the peak of the desired main design wave length who should use, i.e., a side, band, will occur. 
1 such a case, it is necessary to allocate a low pass or a high-pass filter in a light filter separately in piles in order to reduce the influence of the 
nnecessary side band which acts as a noise. On the other hand, in a RUGETO filter, since there are comparatively few excessive side bands, it may 
e able to use industrially, without allocating the above-mentioned low pass filter etc. separately. 

0OO5]In order to form a quality RUGETO filter, it is necessary to control the membrane formation speed of each membrane fonmation material which 
onstitutes an inclination film very with high precision so that the refractive index in a film changes almost periodically. It is because the refi'active 
idex in a film will change intermittentiy and a side band will arise, if control of the membrane formation speed of each membrane formation material is 
lot enough. 

0006]Especially in forming a RUGETO filter here using a series of above-mentioned membrane formation techniques, it controls the membrane 
ormation speed at the time of membrane formation, and it is important to control the thickness of the thin film formed. Generally, the thickness 
lonitor etc. which were constituted including the optical thickness gage and the crystal oscillator are used for the purpose of controlling membrane 
ormation speed, thickness, etc., for example. The ellipsometer etc. are used in order to carry out in-situ management of a presentation, a refractive 
idex, etc. of a thin film in the middle of membrane formation. Controlling and managing membrane formation speed etc. using these peripheral 
iquipment (a thickness monitor, an optical thickness gage, an ellipsometer, etc.), by performing membrane formation processing, for example, change 
»f the membrane formation speed resulting from change of the degree of vacuum in a chamber, etc. is recognized, and It becomes possible to 
:orrespond change of a film formation condition etc. 
0007] 

Problem(s) to be Solved by the Invention] However, in order to form an inclination film using the conventional film deposition system, it is necessary 
o make peripheral equipment, such as a thickness monitor, carry independentiy for every membrane fomnation sauce, as described above. Generally 
hese peripheral equipment (thickness monitor etc.) is expensive. Thus, when a useful RUGETO filter was conventionally formed by an optical field, in 
>rder perform membrane formation speed at the time of membrane formation, control of thickness, etc.. and expensive peripheral equipment is needed 
;eparately and to manufacture a film deposition system, there was a problem of requiring a big manufacturing cost Therefore, by the optical field, 
ilthough the RUGETO filter was dramatically useful, it suited the situation where the development / manufacture themselves were not carried out 
videly. 

;0008]This invention was made in view of this problem, and the purpose is in providing the film deposition system and method for film deposition which 

;an form a quality functional film, reducing a manufacturing cost. 

0009] 

Means for Solving the Problem]An attachment component which a film deposition system of this invention is allocated in a processing chamber and 
!his processing chamber, and holds a processed object Arc discharge is generated for every predetermined time interval in which variable is possible, 
ind it has two or more membrane formation means to form in the surface of a processed object a thin film which consists of a predetermmed 
nembrane formation material, using energy of this arc discharge. 

*0010]Two or more membrane formation means which can form a thin film which consists of a predetennined membrane formation matenai using 
inergy of arc discharge generated according to a pulse signal generated for every predetermined time interval in which variable is possible are used 
=or a metiiod for film deposition of this invention. A thin film is formed as a time interval which a pulse signal generates in each membrane formation 
Tieans is differed mutually. j * • j 

0011]In a film deposition system or a method for film deposition of this Inverrtion, according to a pulse signal generated for every predetermined time 
nten/al in which variable is possible, arc discharge occurs by two or more membrane formation means, and a thin film which consists of a 
jredetermined membrane formation material using energy of this arc discharge is formed in the surface of a norr-processing body. 
;0012] , 

Embodiment of the Invention] Hereafter, an embodiment of the invention is described in detail with reference to drawings. ^ ^ - i 

'0013] Draw ing 2 expresses the plane constitution of the film deposition system concenning the 1 embodiment of this Invention, and drawing 1 
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xpresses the arrowed cross-section composition which met the A-A line of the film deposition system shown in drawing 2. This film deposition 
ystem is for mainly forming an inclination film in the surface of the substrate H used as the candidate for membrane formation (processed object). 
0014JSince it is embodied by the film deposition system concerning this embodiment it combines below and the method for film deposition 
onceming this embodiment is explained. 

}01 5]The inside of the processing chamber 2 is isolated with the exterior, and sealing of it is attained. Opening and closing of some processing 
hambers 2 are attained (not shown), and it can equip with the substrate H the surfiace of the sample holder 5 which was allocated inside the 
recessing chamber 2 and which Is mentioned later, or can perfomi now the maintenance etc. of each part allocated inside the processing chamber 2. 
DOiejTwo or more cathode guns 3a. 3b, and 3c (only henceforth [ these are named generically and ] ''the cathode gun 3") for performing membrane 
armation processing to the field (ceiling surface) of the upper part in the whole surface of the processing chamber 2. for example, drawing 1 . to the 
ubstrate H. for example, three cathode guns, are allocated on about 1 straight line. The tip side is located in the inside of the processing chamber 2, 
n the other hand, the processing chamber 2 is penetrated and each cathode gun is allocated, for example so that the end face side may be located in 
ie exterior of the processing chamber 2. The extending direction becomes vertical to the ceiling surface of the processing chamber 2, and the 
athode gun 3b is allocated, for example so that it may be in agreement with each center of the axis of rotation 4 which the center mentions later, the 
ample holder 5, the substrate H, etc. other cathode guns 3a and 3c on the other hand — for example — each center — the sample holder 5 — it 
oes to the central part mostly, and it is allocated so that each arranging position may become symmetrical on both sides of the cathode gun 3b. 
X)17]This cathode gun 3 evaporates a cathode material (membrane formation material) using the energy of arc discharge, and forms a thin film in the 
urface of the substrate H by what that evaporation atom is dispersed for to the surfece of the substrate H held on the sample holder 5 (that is, it is 
lade to vapor-deposit). Each of the cathode guns 3a, 3b, and 3c is provided with the metallic material which consists of the membrane formation 
laterial which has a refractive index which is mutually different for example, for example, titanium, (Ti), aluminum (aluminum), niobium (Nb), etc. as a 
athode material. For example, when these three cathode guns (3a, 3b, 3c) drive simultaneously, an inclination film from which the presentation In a 
Im and a refractive index change almost continuously or periodically will be formed. Of course, it also enables only some cathode guns (for example, 
athode gun 3a etc.) to drive. The principle of operation of the cathode gun 3 is mentioned later. Here, the cathode guns 3a, 3b, and 3c correspond to 
ne example of the ''membrane formation sauce" in this invention. 

)01 8]In the inside of the processing chamber 2. the axis of rotation 4 penetrates the field (bottom) of the bottom in other whole surface of the 
recessing chamber 2, for example, drawing 1 . in the field in which the cathode gun 3 is allocated, and the field (lower part field in a figure) of the side 
tiich counters mostly, and is allocated in them. This axis of rotation 4 is allocated, for example so that that extending direction may become almost 
ertical to the bottom of the processing chamber 2. The end part is connected with the bowl-like sample holder 5 among the axes of rotation 4, for 
xample, and, on the other hand, the other end is connected with the drive 30 (refer to drawin g 3) which was formed In the exterior of the processing 
hamber 2 and which is mentioned later. 

)019]The sample holder 5 is for holding the substrate H used as the candidate for membrane formation. Wearing of the substrate H is attained In the 
eld by the side of the field in which the cathode gun 3 is allocated among the sample holders 5. This substrate H is removable if needed to the 
ample holder 5. Drawing 1 shows the case of the surface of the sample holder 5 where a center section is mostly equipped with the substrate H of 1 , 
)r example. When the axis of rotation 4 rotates by the drive action of the drive 30, the substrate H with which the sample holder 5 was equipped 
)tates the axis of rotation 4 as a center. For example, adjustment of a hand of cut (right-handed rotation or left-handed rotation), revolving speed, 
to. of the substrate H is freely attained by the worker etc. who perform membrane formation processing. The thickness unevenness (membrane 
>rmation unevenness) of the thin film formed in the surface of the substrate H is reduced by rotating the substrate H especially at the time of 
lembrane formation. The sample holder 5 may be made to be equipped with two or more substrates H. In such a case, in one-time stage film 
>rmation, it becomes possible to perform membrane formation processing to two or more substrates H. 

)020]The sample holder 5 consists of conductive materials, such as copper and stainless steel, and functions as an electrode for accelerating or 
ecelerating the membrane formation substance ionized in the cathode gun 3. for example. The sample holder 5 is connected to the bias-power^ 
upplies device 20 (refer to drawing 3) mentioned later, and predetermined bias is supplied between the sample holder 5 - the processing chamber 2 
sround) by this bias-power-supplies device 20. For example, adjustment of the size of the bias supplied between the sample holder 5 - the 
recessing chamber 2 (ground) is freely attained by the worker. 

)021]The axis of rotation 4 corresponds to one example of the ''rotation support member" In this invention here, and the sample holder 5 
orresponds to one example of the "attachment component" in this invention. 

X)22]The gas exhaust pipes 6 are allocated by the whole surface (wall surface of the left-hand side in drawing 1) other than the field iii which each of 
ie cathode gun 3 and the axis of rotation 4 is allocated among the processing chambers 2. The gas exhaust pipes 6 are connected to the pressure 
3ducing device 40 (refer to drawing 3 ) which was formed in the exterior of the processing chamber 2 and which is mentioned later. It is possible to 
lake it decompress until it will, for example, make the gas enclosed with the processing chamber 2 exhaust by the decompression action of this 
ressure reducing device 40 or will be in the pressure condition of a request of the pressure condition inside the processing chamber 2, 
}023]The gas introducing pipe 7 is allocated in the field in which the gas exhaust pipes 6 are allocated among the processing chambers 2. and the 
eld (wall surface of the right-hand side in drawing 1 ) which counters, it is possible through this gas introducing pipe 7 to introduce desired gas into 
he inside of the processing chamber 2. When forming metallic oxide films (for example, aluminum oxide (aluminumaOj) etc.) in the surface of the 
ubstrate H, specifically, it is possible to introduce oxygen gas (O2) into the inside of the processing chamber 2 through the gas introducing pipe 7, for 

xample. , 
0024]Here. the distance L1 between the cathode gun 3 - the substrate H is rationalized so that the following faults may be avoided. That is. if the 
listance LI is too small, the cathode gun 3 will approach too much to the substrate H. and the influence of the radiant heat produced when the 
;athode gun 3 drives will attain to the substrate H. In such a case, in stage film formation, the temperature of the substrate H rises too much, and the 
:ubstrate H may be damaged by thermal expansion etc. For this reason, it is necessary to enlarge distance LI properiy that breakage of the substrate 
i resulting from the above-mentioned radiant heat etc. should be avoided. On the other hand, if the distance LI is too large, the substrate H and the 
•.athode gun 3 separate too much, and membrane formation processing may not be performed properiy. For example, where oxygen gas is introduced 
ito the processing chamber 2 that a metallic oxide film should be formed, the mean ft-ee path of the metal atom which evaporated and dispersed ft-om 
he cathode gun 3 becomes smaller than an average free process in case the processing chamber 2 is in a reduced pressure state. In such a case. 
;ome metal atoms which dispersed from the cathode gun 3 can reach to the surface of the substrate H. and membrane formation processing is no 
anger performed fully as a result It is necessary to rationalize the distance LI from these things that membrane formation processing should be 
lerformed efficiently. The downward tendency of the mean fi-ee path of the metal atom in the gas Introduced into the influence and the processing 
:hamber 2 of radiant heat at the time of the drive of the above-mentioned cathode gun 3 will mainly be changed with the output of the cathode gun 3. 
jtc. For this reason, the distance LI is mainly determined based on conditions, such as an output of the cathode gun 3. 

;0025l Drawing 3 is a block diagram showing the outline composition of a film deposition system. Drawing 3 shows a series of parts mainly driven based 
in the indication signal outputted from the controller 50. A film deposition system is provided with the following 

-or example, the three pulse generators 11a. 1 lb. and 1 1c (only henceforth [ these are named generically and ] 'the pulse generator 1 1 ) and the 
hree arc power sources 12a. 12b, and 12c (only henceforth [ these are named generically and ] "the arc power sources 12 ) correspondmg to the 

cathode guns 3a, 3b, and 3c. 

fhe bias-power-supplies device 20 for supplying bias, 
fhe drive 30 for rotating the axis of rotation 4. 
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he controller 50 for controlling the pressure reducing device 40 for decompressing the inside of the processing chamber 2, and the whole film 

eposition system. 

he arc power sources 12 (12a, 12b^ 12c) correspond to one example of the "power supply means" in this invention here, and the controller 50 
orresponds to one example of the "control means" in this invention. Each of the pulse generator 11a, the arc power sources 12a, the cathode gun 
a. the pulse generator lib. the arc power sources 12b. the cathode gun 3b and the pulse generator 11c. the arc power sources 12c. and the cathode 
un 3c corresponds to one example of the "membrane formation means" In this invention. 

302Q]The controller 50 generalizes and controls the whole film deposition system. Specifically, the controller 50 outputs the indication signal for 
making each part drive, for example to the pulse generator 11. the bias-power-supplies device 20, the drive 30. and pressure reducing device 40 
rade. Especially this controller 50 outputs a mutually different indication signal to each pulse generator, and generates the pulse signal which has 
lutually different frequency in each pulse generator (11a, lib, 1 1c) so that it may mention later. At this time, the contents of each indication signal 
utputted from the controller 50 to each of above-mentioned parts will be equivalent to the film formation condition as which the worker etc. 
perated and inputted input devices (not shown), such as a keyboard, for example. The above-mentioned "film formation conditions'* Is bias 
onditions, a rotation condition, decompression conditions, etc. which are mentioned later, for example. 

D027]The bias-power-suppiies device 20 supplies predetermined bias (bias-power-supplies conditions) between the processing chamber 2 (ground) - 
ie sample holder 5 according to the indication signal outputted from the controller 50. The drive 30 is constituted including a motor etc. and rotates 
ne axis of rotation 4 with a predetermined hand of cut and revolving speed (rotation condition) according to the indication signal outputted from the 
ontroller 50, for example. The pressure reducing device 40 is constituted including a vacuum pump etc., and it is decompressed, for example until it 
'ill be in a predetermined pressure condition (decompression conditions) about the pressure condition Inside the processing chamber 2 according to 
^e indication signal outputted fi^om the controller 50. 

X)28]The unit constituted by the pulse generator 11a, the arc power sources 12a. and the cathode gun 3 is a pulse arc deposition source using a 
athodic vacuum arc method, for example. 

)029]The pulse generator 11a generates the pulse signal which has predetermined frequency based on the indication signal outputted from the 
ontroller 50, and outputs this pulse signal to the arc power sources 1 2a. Variable [ of the frequency of the pulse signal generated in the pulse 
enerator 11a] has become possible, and it is possible especially for the pulse generator 1 1 a to generate the pulse signal of different frequency from 
ie frequency of the pulse signal generated in other pulse generators (lib. 11c). Of course, it is also possible to change uniformly the frequency of 
ie pulse signal generated in each pulse generator (11a, lib, 11c). 

X)30]The arc power sources 12a output a current pulse to the cathode gun 3a according to the pulse signal outputted from the pulse generator 11a. 
t this time, the arc power sources 1 2a output "the current pulse of 1 " equivalent to a predetermined current amount according to "the pulse signal 
f 1" outputted from the pulse generator 11a. Here, the above-mentioned "predetermined current amount" is a current amount which can generate 
arc discharge of 1 " in the cathode gun 3a, for example. That is, the current amount (the number of current pulses) outputted from the arc power 
ources 1 2a to the cathode gun 3a is fluctuated in proportion to the frequency (the number of pulses) of the pulse signal outputted from the pulse 
enerator 1 1 a to the arc power sources 1 2b. 

X)31]The cathode gun 3a generates arc discharge according to the current signal outputted from the arc power sources 12a, and performs 
tembrane formation processing using the energy of this arc discharge. At this time, the cathode gun 3a generates "arc discharge of 1 " according to 
the current pulse of 1" outputted from the arc power sources 12a, and evaporates the cathode material of the specified quantity corresponding to 
ie energy of this "arc discharge of 1 ." That is. the amount of evaporation (the amount of membrane formation) of the cathode material in the 
athode gun 3a is fluctuated in proportion to the current amount (the number of current pulses) outputted from the arc power sources 12a to the 
athode gun 3a. 

)032]Thus. the amount of evaporation (membrane formation speed) of the cathode material per [ in the cathode gun 3a ] unit time is controlled by 
-equency of the pulse signal outputted from the pulse generator 11a. It is possible to change almost iineariy the membrane formation speed of the 
athode gun 3a among one to 100 times by specifically changing the frequency of the pulse signal generated in the pulse generator 11a between 0.1 
Iz - 10 Hz, for example. 

3033]Slnce it Is changed according to the frequency of the pulse signal with which the membrane formation speed of the cathode gun 3a is outputted 
'om the pulse generator 1 la at this time, it is controlled by the following reasons with high precision. That is, for example, when performing membrane 
jrmatlon processing using the conventional membrane formation technique, even if it is going to change membrane formation speed in the middle of 
lembrane formation processing, the control response (change of a actual membrane formation speed) to the operation accompanying alterations of 
onditlon, such as a worker, is late, and membrane formation speed is not controlled with high precision. Especially such a tendency, for example like 
lectron beam evaporation or resistance heating type vacuum evaporation. It becomes remarkable when using the membrane formation technique with 
/hich membrane formation processing is performed when a cathode material reaches beyond predetermined evaporating temperature or sublimation 
emperature. or the membrane fonmation technique with which membrane formation processing is performed like sputtering when the gas volume and 
as pressure in a chamber reach a predetermined state. On the other hand, in this film deposition system, membrane formation speed is changed an 
istant and correctly through the pulse signal outputted from the pulse generator 1 1 a, i.e., electric signal processing. 

0034]Each of the pulse generators 1 lb and 1 1c, the arc power sources 12b and 12c. and the cathode guns 3b and 3c functions as the case of the 
bove-mentioned pulse generator 11a, the arc power sources 12a, and the cathode gun 3a similariy. 

0035]As especially each of the cathode guns 3a. 3b. and 3c was described above, it is possible to perform membrane formation processing at a 
mutually different membrane fonmation speed according to the pulse signal which has mutually different frequency outputted from the pulse 
;enerators 11a, lib, and 11c. ^ • i- 

Oa36]Next operation of this film deposition system is explained with reference to drawing 1 - drawing 3. Below, the case where the mclination film 
vhich consists of three kinds of membrane formation materials (for example, titanium, aluminum, niobium) which have a mutually different refractive 
ndex is formed in the surface of the substrate H for example, is explained. 

0037]Before performing membrane formation processing, the following preparatory works are performed by the worker etc. namely, the arbitrary 
>ositions in the surface of the sample holder 5 after washing the substrate H — for example. — the — a central position is mostly equipped with the 
substrate H. Then, after checking the sealed state of the processing chamber 2. predetermined film formation conditions (bias conditions, a rotation 
;ondition, decompression conditions, etc.) are inputted via input devices, such as a keyboard which is not illustrated. 

:0038]In this film deposition system, after the above-mentioned preparatory v^ork is completed, first, the pressure reducing device 40 drives and the 
'as (for example, air etc.) which was filling the inside of the processing chamber 2 is exhausted through the gas exhaust pipes 6. By this exhaust air 
Irocessing. the inside of the processing chamber 2 decompresses until it will be In a predetennined pressure condition. Then, the dnve 30 drives and 
he axis of rotation 4 rotates. By rotation of this axis of rotation 4. the substrate H with which the sample holder 5 is equipped rotates the axis of 
•otation 4 as a center. Then, the bias-power-supplies device 20 drives and predetermined bias is supplied between the cathode gun 3 the sample 
lolder 5. Then, the pulse generator 11. the arc power sources 12. and the cathode gun 3 drive, and each cathode gun performs membrane formation 
)rocessing At this time, each cathode gun performs membrane formation processing at a mutually different membrane formation speed. The 
nclination film which consists of three metallic materials (for example, titanium, aluminum, niobium) which have a refractive index which is mutually 
iifFerent on the surface of the substrate H by this membrane formation processing is formed. This inclination film will reproduce desired film 
composition, and it will have the physical characteristic that the refi^active index in a film changes almost continuously or pen^ically. 
0039]In the state where the pressure inade the processing chamber 2 became almost equal to an external pressure, the substrate M is taken out 
Vom the inside of the processing chamber 2 by the worker etc. after completion of membrane formation processing. 
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0040]In the film deposition system of this embodiment it has a pulse arc deposition source (the pulse generator 11, the arc power sources 12, 
athode gun 3) using the cathodic vacuum arc method of plurality (for example, three), It becomes possible to control the membrane formation speed 
f each deposition source with high precision, without using expensive peripheral equipment (for example, thickness monitor etc.), in order to control 
nembrane formation speed since each deposition source was made to perform membrane formation processing at a mutually different membrane 
Drmation speed. Therefore, a quality inclination film can be formed stably and easily, reducing a manufacturing cost A quality inclination film from 
/hich 'the refractive index in a film changes almost continuously or periodically can be formed by using especially two or more materials which have a 
lutually different refractive index as a cathode material (membrane formation material) of each cathode gun. 

0O41]In the film deposition system of this embodiment, the thickness unevenness (membrane formation unevenness) of the thin film formed in the 
urface of the substrate H in the substrate H with which the surface of the sample holder 5 was equipped at the time of membrane formation since it 
fas made to rotate the axis of rotation 4 as a center can be made to be able to reduce, and the thickness can be made almost uniform. 
3042]As mentioned above, although the embodiment was mentioned and this invention was explained, this invention is not limited to the above- 
lentioned embodiment, but various modification is possible for it- For example, in the above-mentioned embodiment although three cathode guns 
fere made to be carried in a film deposition system, it is not necessarily restricted to this and 2 or two or more four or more cathode guns may be 
lade to be carried. 

D043]It may be made to make other various parts carry as a part carried in a film deposition system if needed besides the parts of a series shown in 
rawing 1 - d rawing 3 not necessarily, and these parts of a series of. it described above — " — others — as various part", they are an ion gun for the 
leaning for defecating the surface of the substrate H (for example, an argon (Ar) ion gun), an ion gun for mixing made to generate oxygen plasma etc. 
I order to improve the reactivity of the vacuum evaporation atom in the processing chamber 2, etc., for example. 

)044]Although the three cathode guns 3a, 3b, and 3c were allocated in the field (bottom) in which the axis of rotation 4 is allocated among the 
recessing chambers 2. and the field (ceiling surface) of the side which counters in the above-mentioned embodiment It is not necessarily restricted 
3 this and may be made to change the arranging position of each cathode gun freely. It may be made to specifically allocate the part (for example, 
athode gun 3a) of the cathode guns 3 in the field (wall surface) in which the gas exhaust pipes 6 of the processing chambers 2 and the gas 
itroducing pipe 7 were allocated, for example. Also in this case, the almost same effect as the case of the above-mentioned embodiment can be 
cquired. However, if various kinds of faults resulting from the distance LI between the above-mentioned cathode gun 3 - the substrate- H are 
voided, It is preferred to allocate the three cathode guns 3a, 3b, and 3c in the substrate H as shown by the above-mentioned embodiment and the 
eld (ceiling surface) which countered so that the distance between each cathode gun - the substrate H may sen/^e as the conditions mostly, 
D045]Although two or more kinds of materials which have a mutually different refractive index were used as a cathode material of each cathode gun 
1 the above-mentioned embodiment it is not necessarily restricted to this and may be made to. use two or more kinds of materials in which other 
hysical characteristics other than a refractive index differ for example. In such a case, the useful functional film which has new functions other than 
ie above-mentioned inclination film may be able to be formed. 
5046] 

Effect of the Invention]As explained above, according to a film deposition system according to any one of claims 1 to 4 or the method for film 
eposition according to claim 5 or 6. Two or more membrane formation means which can form the thin film which consists of a predetermined 
lembrane formation material using the energy of the arc discharge generated according to the pulse signal generated for every predetermined time 
iterval in which variable is possible are used. It becomes possible to control membrane formation speed, without using expensive peripheral 
quipment. such as a thickness monitor, since the thin film was formed as the time interval which a pulse signal generates in each membrane 
)rmation means was differed mutually. Therefore, a quality inclination film (functional film) can be formed stably and easily, reducing a manufacturing 
ost 

X)47]Since it had further the rotation support member which supports an attachment component pivotable according to the film deposition system 
ccording to claim 4, By rotating an attachment component at the time of membrane formation, the thickness unevenness (membrane formation 
nevenness) of the thin film formed in the surface of a processed object can be made to be able to reduce, and the thickness can be made almost 

niform. 

3048]Since two or more materials which have a mutually different refractive index were used as a predetermined membrane formation material 
ccording to the method for film deposition according to claim 6, functional films, such as a RUGETO filter, can be formed stably and easily. 
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